Evaluation of the rat embryo culture system as a predictive test for human teratogens.
Ingestion of the anticonvulsant drug valproic acid and of the angiotensin converting enzyme inhibitor captopril during pregnancy has been associated with abnormal fetal outcome in humans. In contrast, the use of the antiinflammatory drug ibuprofen and the antihistamine diphenhydramine has not been documented to be embryotoxic in humans. We evaluated the rat embryo culture system as a predictive model of teratogenesis, using these four drugs as test agents. Valproic acid, ibuprofen, and diphenhydramine were embryotoxic, inducing concentration-dependent decreases in growth and a significant increase in anomalies. Valproic acid caused an increase in neural tube defects, ibuprofen increased the incidence of abnormal maxillary processes, and diphenhydramine increased the number of embryos with distorted body morphology. These abnormalities were induced at concentrations of valproic acid and diphenhydramine that are used clinically, but ibuprofen only induced toxicity at concentrations greatly exceeding the therapeutic range. Captopril was not embryotoxic up to 5 mM, the highest concentration tested. These results suggest that the rat embryo culture system produces both false positive and false negative data on the teratogenic potential of drugs. Although such an in vitro assay may be suitable to determine the mechanism of teratogenesis, it is not a sensitive indicator of potential human teratogens on its own. These data support the view that in vitro systems can only supplement clinical and epidemiological observations in humans, possibly as a method to determine mechanisms of actions of teratogens.